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(54) Multi*Receptacie Electicai Connector 

(57) An electrical connector (10*1 DC) includes a 
dielectric housing (12) having differently configured 
receptacles (14,16) and differently configured terminal 
supports (1 8,20) projecting fbrwardly in the receptacles. 
A conductive shell (22) surrounds a sut)stantial portion 
of the housing (12) and includes openings (30.32) in 
registry witii the rec^ades (14,16). The shell has dif- 



ferent arrays of grouTKling spring fingers (34,38) project* 
ing into the receptacles from edges of the openings. A 
plurality of terminals are nK>unted on the housing, witii 
contact portions (50,62) in different arrays on selective 
sides of tiie terminal supports (18.20). 
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Description 
Field of the Invention 

[0001] This invention generally relates to the art of 
electrical connectors and. particularly, to a connector 
which has a plurality of receptacles of different configu- 
rations for receiving differently configured electrical 
plugs. 

park^romd of the invention 

[0002] In computer design, a computer mainboard 
mounts different interface cards for different connputer 
peripheral apparatuses, and different connectors must 
be provided for connecting the different peripheral 
apparatus to different interface cards on the conputer 
mair*oard. There are known conneclors providing 
spedfied functions. Because these connectors are 
independent components, they occupy considerable 
space on the conputer mainboard. When installed, they 
must be separately soldered to the mainboard. Further- 
more, separate assembly procedures as well as sepa- 
rate dismounting procedures are required for each 
connector. 

[0003] There is a need to provide a single connector 
receptacle assembly which is capable of receiving mul- 
t\p\e connectors of different configurations and different 
functions and solving the duplicity problems discussed 
above. The present invention is directed to satisfying 3o 
this need and solving those problems. 

Summary of the Invention 

[0004] An object, therefore, of the invention is to pro- 3S 
vide a new and improved multi-receptade electrical 
connector of the character described. 
[0005] In the exemplary embodiment of the invention, 
the electrical connector includes a dielectric housing 
having at least first and second receptacles for receiving 40 
appropriate complementary first arxJ second mating 
connectors. A f irst terminal support projects fbnwaidly in 
a mating direction within the first receptacia A second 
terminal support projects fonwardly in a mating direction 
within the second receptacle. A conductive shell sub- 4S 
stantially surrounds the dielectric housing and includes 
first and second openings in registry with the first and 
second receptacles, respectively, for insertion there- 
through of the mating connectors. 

[0006] The invention contemplates that the shell so 
include a pair of first grounding spring fingers projecting 
into the first receptacle from opposite edges of the first 
opening for engaging an appropriate shell of the first 
mating connector. At least one second grounding spring 
finger prqects into the second receptacle from an edge ss 
of the second opening for engaging an appropriate shell 
of the second mating connector. The second grounding 
spring finger is pre-loaded with a distal end of the finger 



seated behind a ledge of the housing within the second 
receptacle. A plurality of terminals are mounted on the 
housing, with some of the terminals having contact por- 
tions on opposite sides of the first terminal support. 
5 Other of the terminals have contact portions on only one 
side of the second terminal support. 
[0007] As disclosed herein, the first terminal support 
includes opposite sides and opposite ends, with contact 
portions of some of the terminals on both opposite 
10 sides. The pair of first grounding spring fingers are 
located near lx)th opposite ends of tiie first temninal 
support The second grounding spring finger Is located 
near one ade of the second terminal support, with the 
contact portions of the other of the terminals being on 
is an opposite side of the second terminal support. Prefer- 
ably, a pair of the second grounding spring fingers are 
located near the one side of the second terminal sup- 
port. Each of tfie second grounding spring fingers 
includes angled portions defining an apex directed 
20 inwardly toward the second terminal support. 

[0008] The electrical connector is disclosed herein for 
mourtting on a printed circuit board. The plurality of ter- 
minals have tail portions for connection to circuit traces 
on the printed circiat board. The conductive shell has 
25 leg portions for insertion into holes in the circuit board. 
[0009] Otfier objects, features and advantages of the 
invention will be apparent from the following detailed 
description taken in connection v«th the accompanying 
drawings. 

Rriof r^Qgrrippnn nf the Drawings 

[0010] The features of this invention which are 
believed to be novel are set fortin with particularity in the 
appended claims. The invention, together witfi its 
objects and the advantages thereof, may be best mder- 
stood by reference to tiie following description taken in 
conjunction with the accompanying drawings, in which 
tike reference numerals identify like elements in the fig- 
ures and in which: 

FIGURE 1 is a perspective view of one embodiment 
of an electrical connector incorpoi^ting the con- 
cepts of the invention: 

FIGURE 2 is a front elevational view of the connec- 
tor of Rgure 1; 

FIGURE 3 is a vertical section taken generally 
along One 3-3 of Rgure 2; 
FIGURE 4 is a front elevational view of a second 
embodiment of an electrical connector according to 
the invention; 

FIGURE 5 is a horizontal section taken generally 
along line 5-5 of Rgure 4; 
FIGURE 6 is a p^spective view of a tiiird embodi- 
ment of an electrical connector according to the 
invention; and 

FIGURE 7 is a perspective view of a fourth embod- 
iment of an electrical connector according to the 
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invention. 



Hft taiied Description of the Prefen-ed Embodiments 



[001 1 1 Referring to the drawings in greater detail, and 
first to Figures 1-3, a first embodiment of an electrical 
connector, generally designated 10. includes a dielecr 
trie housing 12 (Fig. 3) having first and second recepta- 
cles 14 and 16. respectively, for receiving appropriate 
complementary first and second mating connectors (not 
shown). The housing includes a first terminal support 18 
prcjecling fonivardly in a mating direction generally cen- 
trally within first receptacle 14. As can be seen in Rg- 
ures 2 and 3. terminal support 18 is elongated to define 
opposite sides and opposite ends. A second terminal 
support 20 projects fbnwardly in a mating direction gen- 
erally centrally within second receptacle 16. Like termi- 
nal support 18, terminal sipport 20 is elongated to 
define opposite sides and opposite ends. 
[0012] Electrical connector 10 includes a generally 
box-shaped conductive shell, generally designated 22, 
which substantially sunrounds dielectric housing 12. 
The shell may be stamped and fomied of sheet metal 
material and include a top wall 24, opposite side walls 
26 and a front wall 28. The shell includes first and sec- 
ond openings 30 and 32, respectively, in registry wHh 
first and second receptacles 14 and 16. respectively, of 
housing 12 for insertion therethrough of the mating con- 
nectors. The lateral edges of the first opening 30 are 
parallel to each other and orthogonal to tiie lower edge. 
Three upper edges of the first opening are angularly 
disposed to comprise half of a hexagon. The shell 
includes a pair of first grounding spring fingers 34 pro- 
jecting from front wall 28 into first receplade 14 from 
opposite edges 36 of first opening 30 for engaging an 
appropriate shell of the first mating connector. As best 
seen in Rgure 2, a pair of second grounding fingers 38 
project from front wall 28 of the shell at a top edge of 
second opening 32 and into second receptacle 16 for 
engaging an appropriate shell of tiie second mating 
connector. Each second grounding spring finger 38 has 
an inner distal end 38a seated behind a ledge 40 of the 
housing wittiin second receptacle 16 for pre-loading the 
spring fingers. Each second grounding spring finger 38 
also has angled portions defining an apex 38b facing 
downwarcBy or inwardly toward second terminal support 
20 of the housing. Three flanges 42 are flared outwardly 
from the three edges of opening 32 remote from the 
edge from which second grounding spring fingers 38 
project. 

[001 3] As best seen in Rgure 3. the shell has a sub- 
stantial bottom plate 44 and side plates 45 (Rg. 1) 
which project inwardly into second receptacle 16 of tiie 
housing to define ttie transverse bottom wall and paral- 
lel side walls of the receptacle. Rnally. the shell includes 
a plurality of leg portions 46 for insertion into appropri- 
ate holes in a printed circuit board to sokJer-connectthe 
shell to grounding traces on the board and/or in the 



holes. It can be seen that the legs are offset and angled 
to provide a press-f it in the board holes to facilitate hold- 
ing the connector to the board during a soldering proc- 
ess. 

5 [0014] Generally, a plurality of terminals 48, 50. 52 are 
mounted on housing 12 and include respective tail por- 
tions 48b. 50b, 52b. for Insertion into appropriate hol^ 
in the printed circuit board to solder-connect the temni- 
nals to circuit traces on the board and/or in the holes. 
10 The terminals 48. 50 in the f kstreceptade 14 have con- 
tact portions 48a, 50a supported in grooves on both 
opposite sides of first terminal support 18 within first 
receptacle 14 of the housing. Rrst grounding spring fin- 
gers 34 are located near botii opposite ends of the ter- 
15 minal support 18. 

[0015] The terminals 52 have contact portions 52a 
supported in grooves located on only one side of sec- 
ond terminal support 20 wittiin second receptacle 16 of 
tine housing. It can be seen that second grounding 
20 spring f ingers 38 are located at one side of the terminal 
support and contact portions 52a are located at an 
opposite side of tine terminal support. 
[001 6] Rgures 4 and 5 show a second embodiment of 
an electrical connector, generally designated 10A. 
25 according to the invention. It can be seen that the basic 
configurations of tiie two receptacles 14 and 16. as well 
as the associated shell portions and contact portions 
have the same configurations as shown in the embodi- 
ment of Rgures 1-3 and described above. Conse- 
30 quently, fike reference numerals have been applied in 
Rgures 4 and 5 corresponding to like components 
described above in relation to Rgures 1-3. 
10017] The difference between connector 1 0A (Rgs. 4 
and 5) and connector 10 (Figs. 1-3) is that receptacles 
35 14 and 16 have been reoriented in Rgures 4 and 5 so 
ttiat elongated tenninal supports 18 and 20 extend gen- 
erally in relative perpendicular directions versus the par- 
allel directions of connector 10 in Figures 1-3. The 
terminals 48, 50, 52 are configured so that tail portions 
40 48b and 50b do not laterally overlap with tail portions 
52b. Tail portions 52b now project from a side of recep- 
tacle 16 of connector 10A in conparison to the bottom 
of receptacle 16 of connector 10. portions 46 of the 
shell also have been relocated. 
45 [001 8] Figure 6 shows a third embodiment of an elec- 
trical connector, generally designated 10B. according to 
the invention. Again, like reference numerals are 
applied in Rgure 6 con-esponding to like components 
d^cribed above in relation to the embodiments of Fig- 
so ures 1 -5. Connector 1 0B in Rgure 6 has a configuration 
substantially identical to that of connector 10A (Rgs. 4 
and 5). except that receptacle 16 has been located in 
connector 108 to the left of receptacle 14, versus recep- 
tacle 16 of connector 10A being located at ttie right of 
55 receptacle 14. 

[0019] Rgure 7 shows a fourtti embodiment of an 
electrical connector, generally designated IOC. Again, 
like reference numerals have been applied in Rgure 7 
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corresponding to tike components described above in 
r lation to the embodiments of Figures 1-6. Connector 
10C is substantially identical to connector 10 (Figs. 1-3) 
except that receptacle 16 of connector IOC is wider 
than receptacle 16 of connector 10. The enlarged 5 
receptacle 16 in connector 10C is pro\^ided for accom- 
modating an enlarged or elongated second mating con- 
nector. 

[0020] It will be understood that the irvention may be 
embodied in other specific forms without departing from 10 
the spirit or central characteristics thereof. The present 
examples and embodiments, therefore, are to be con- 
sidered in all respects as illustrative and not restrictive, 
and the invention is not to be limited to the details given 
herein. is 

Claims 

1 . An electrical connector (1 0-1 00). comprising: 

20 

a dielectric housing (12) having at least first 
(14) and second (16) receptacles for receiving 
appropriate complementary first and second 
mating connectors, a first terminal support (18) 
projecting fonwardly in a mating direction within 25 
the first receptacle (1 4), and a second temninal 
support (20) projecting forwardly in mating 
direction within the second receptacle (16): 
a conductive shell (22) substantially sunround- 
ing the dielectric housing (12) and including so 
first (30) and second (32) openings in registry 
with the first and second receptacles, respec- 
tively, for insertion tiierethrough of the mating 
connectors, the shell including a pair of first 
grounding spring fingers (34) projecting into the 35 
first receptacle (14) from opposite edges of 
said first opening (30) for engaging an appro- 
priate shell of the first mating connector, and at 
least one second grounding spring finger (38) 
projecting into the second receptacle (1 6) from 40 
an edge of said second opening (32) for engag- 
ing an appropriate shell of the second mating 
connector, the second grounding spring finger 
(38) being pre-loaded witti a distal end (38a) of 
the finger seated behind a ledge (40) of the 4S 
housing: and 

a plurality of terminals mounted on the hous- 
ing, some of the terminals having contact por- 
tions (50) on opposite sides of tiie first terminal 
support (1 8), and other of the terminals ha>nng so 
contact portions (52) on only one side of the 
second terminal support (20). 

2. The electrica] connector of daim 1 wheran said 
first terminal support (18) includes opposite sides 55 
and opposite ends, said some of the terminals hav- 
ing contact portions (50) on both opposite sides 
and said pair of first grounding spring fingers (34) 



being located near botii opposite er)ds of the first 
terminal support (1 8). 

3. The electrical connector of claim 1 wherein said 
second grounding spring finger (38) is located near 
one side of the second terminal support (20) and 
paid other of tiie terminals have contact portions 
(52) on an opposite side of the second terminal 
support (20). 

4. The electrical connector of daim 3, induding a pair 
of said second grounding spring fingers (38) 
located near said one side of the second terminal 
support (20). 

5- The electrical connector of claim 1 wherein said 
plurality of terminals have tail portions (48) for con- 
nection to circuit traces of an appropriate printed 
drcuit board. 

6. The electrical connector of claim 1 wherein said 
conductive shell (22) has leg portions (46) for inser- 
tion into holes in an apprc^riate printed circuit 
board. 

7- The electrical connector of claim 6 wherein said 
plurality of terminals have tail portions (48) for con- 
nection to drctflt traces of an appropriate printed 
drcuit t>oard. 

8. The electrical connector of claim 1 wherein said 
conductive shell (22) indudes flanges (42) flared 
outwardly from edges of the second opening (32) 
remote from said edge from which the second 
grounding spring finger (38) projects. 

9. The electrical connector of claim 1 wherein said 
second grounding spring finger (38) indudes 
angled portions defining an apex (38b) directed 
inwardly toward tiie second terminal support (20). 

10. An electrical connector (10-100), conrprising: 

a dielectric housing (12) having at least first 
(1 8) and second (20) temitnal supports spaced 
from each otiier and projecting fonwardly in a 
mating direction; 

a conductive shell (22) atxxjt a substantial por- 
tion of the dielectric housing (12) and including 
first (30) and second (32) openings in registry 
with the first and second ietmnai supports, 
respectively, for insertion theretiirough of 
appropriate complementary first and second 
mating connectors, tiie shell including a pair of 
first grounding spraig fingers (34) projecting 
inwardly from opposite edges of said first open- 
ing (30) for engaging an appropriate shell of the 
first mating connector, and at least one second 
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15 



20 



25 



grounding spring finger (38) projecting inwardly 
from an edge of said second opening (32) for 
engaging an appropriate shefl of the second 
mating connector; and 

a plurality o1 terminals mounted on the housing 
(12), some of the terminals having contact por- 
tions (50) on opposite sides of the first terminal 
support (18). and other of the terminals having 
contact portions (52) on only one side of the 
second temninal support (20). 

11. The electrical connector of claim 10 wherein said 
' first terminal support (18) includes opposite sides 

and opposite ends, said some of the terminals havr 
ing contact portions (50) on t)Oth opposite sides 
and said pair of first grounding spring fingers (34) 
being located near both opposite ends of the first 
terminal support (18). 

12. The electrical connector of claim 10 wherein said 
second grounding spring f inger (38) is located near 
one side of the second terminal support (20) and 
Said other of the terminals have contact portions 
(52) on an opposite side of the secorxJ terminal 
support (20). 

13. The electrical connector of claim 12. including a 
pair of said second grounding spring fingers (38) 
located near said one side of the second terminal 
support (20). 

14. The electrical connector of claim 10 wherein said 
plurality of terminals have tail portions (48) for con- 
nection to circuit traces of an appropriate printed 
circuit board. ^ 

15. The electrical connector of claim 10 wherein said 
conductive shell (22) has leg portions (46) for inser- 
tion into holes in an appropriate printed circuit 
board. ^ 

16. The electrical connector of claim 15 wherein said 
' plurality of terminals have tail portions (48) for con- 
nection to circuit traces of an appropriate printed 
circuit board. 

17. The electrical connector of claim 10 wherein said 
" conductive shell (22) includes flanges (42) flared 

outwardly from edges of the second opening (32). 
remote from said edge from which the second so 
grounding spring finger (38) projecla 

18. The electrical connector of claim 10 wherein said 
second grounding spring finger (38) includes 
angled portions defining an apex (38b) directed ss 
inwardly toward the second temninal support (20). 
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a dielectric housing (12) having a first terminal 
support (18) projecting fbnvardly in a mating 
direction, the f irst terminal support being elon- 
gated in cross-section defining opposite sides 
and opposite ends, a second terminal support 
(20) projecting fonwardly in said mating direc- 
tion, and the second terminal support being 
elorlgated in cross-section defining opposite 
sides and opposite ends; 
a plurality of terminals mounted on the hous- 
ing, some of the terminals having contact por- 
tioris (50> on said opposrte sides of the first 
terminal support (18). and other of the termi- 
nals having contact portions (52) on only one 
side of the second terminal support (20): and 
a conductive shell (22) about a substantial por- 
tion of the dielectric housing (12) and including 
first (30) and second (32) openings in registry 
with the first (1 8) and second (20) terminal sup- 
ports, respectively, the shell including a first 
grounding finger (34) projecting inwardly near 
the first terminal (18) support from an edge of 
said first opening (30). and a second grounding 
finger (38) projecting inwardly near the second 
terni nal support (20) from an edge of sakJ sec- 
ond opening (32). 

The electrical connector of claim 19 wherein said 
second grounding finger (38) is located on the other 
side of the second terminal support (20) opposite 
the contact portions (52) of said other of the termi- 
nals. 

. The electrical connector of claim 19. including a 
pair of said first grounding f ingers (34) located near 
said opposite ends of the first tenminal support (18). 



19. An electrical connector (10-10C), comprising: 
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